A natriuretic factor is released by saline infusion into rat renal artery.
Saline (154 mM NaCl) infused into one renal artery of anesthetized rats produced a prompt and substantial increase in sodium excretion without significant alteration of arterial pressure, renal blood flow, or glomerular filtration rate. A 1-h infusion at rates of 0.0375, 0.05, or 0.1 ml/min increased sodium excretion by the infused kidney from 0.15 +/- 0.04 to 0.70 +/- 0.12, from 0.45 +/- 0.10 to 2.17 +/- 0.40, and from 0.27 +/- 0.06 to 4.29 +/- 0.80 mumol/min, respectively. Natriuresis also occurred in the contralateral kidney. No comparable responses resulted from infusions at 0.0375 ml/min into the jugular vein, inferior vena cava, or carotid artery. Cross-circulation of blood from infused rats increased sodium excretion in uninfused recipients from 0.36 +/- 0.11 to 1.43 +/- 0.43 mumol.min-1.kidney-1. Isovolemic exchange-transfusion of blood from infused donor rats increased sodium excretion in uninfused recipients from 0.30 +/- 0.05 to 0.51 +/- 0.09 mumol.min-1.kidney-1. In both experiments, aortic infusions below the renal artery produced no comparable effect in recipient rats. Infusion of 300 mM glucose was not natriuretic. Infusion of two NaCl loads, 5.8 and 15.4 mumol/min, each at two different rates, increased sodium excretion in proportion to the load of NaCl and not to the rate of infusion. Infusions of a protein-free artificial rat plasma or of 140 mM NaCl, both with the sodium concentration of rat plasma, produced very little increase in sodium excretion. Infusion of 154 mM sodium lactate produced an increase in sodium excretion comparable to that produced by 154 mM NaCl. Reducing the infusion rate of 154 mM NaCl from 0.05 to 0.01 ml/min produced a rapid decline in the rate of sodium excretion. We conclude that renal arterial saline infusion activates a mechanism that increases sodium excretion by the infused kidney and concurrently causes the release of a natriuretic factor. Increased sodium concentration in renal arterial blood was the only stimulus found to produce the effect.